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1Measuring the performance of product introduction
N J Brookes and C J Backhouse
Department of Manufacturing Engineering, Loughborough University, Leicestershire
Abstract: This paper begins with a discussion of the importance of the effective performance measurement
of product introduction and the difficulties inherent within that task. Criteria are then established for effec-
tive product introduction performance measures which are used to identify the most appropriate of existing
performance measurement mechanisms. A case study approach of industrial organizations is used to exam-
ine whether this mechanism is employed in practice, and wider conclusions are drawn on the formation of
effective measures of performance for product introduction.
Keywords: performance measurement, new product introduction/development
1 PERFORMANCE MEASUREMENT FOR
PRODUCT INTRODUCTION: ISSUES AND
PROBLEMS
1.1 The importance of effective performance
measurement for product introduction
Performance measurement is recognized widely as one of
the key steps in implementing world class manufacturing.
Performance measurement’s role is not confined to simple
reactive monitoring but extends to a proactive mechanism
for disseminating strategy and changing organizational cul-
ture. Performance measurement plays a vital role in improv-
ing companies’ competitiveness. To date much work has
focused on manufacturing operations. It is equally important
to consider applications in other business processes such as
product introduction.
It has almost become a cliche´ to state that companies are
now operating in an environment that is changing with
increasing rapidity. This has meant that if companies are
to survive they must become more adept at reacting to
change.
One of the key mechanisms in reacting to this change is
better product introduction, i.e. introducing new products
more often, more quickly and with a better fit to changing
customer requirements. Wheelwright and Clark (1) empha-
size the importance of competing through development
capability:
In a competitive environment that is global, intense and
dynamic, the development of new products and processes
increasingly is a focal point of competition . . . . In a turbulent
environment, doing product and process development well has
become a requirement for being a player in the competitive
game; doing development extraordinary well has become a
competitive advantage.
As product life-cycles reduce (1), more products need to
be introduced more often and hence product introduction
becomes more important to business survival. Product intro-
duction shapes the product’s characteristics in terms of qual-
ity and cost (2, 3). It therefore has a vital role to play in
companies’ competitiveness in terms of both cost and custo-
mer attraction.
With the realization of the importance of product
introduction, significant effort has been expended on
enhancing its performance. It is the focus of much
improvement activity, especially in relation to concurrent
engineering. Surveys show that significant numbers of
companies using this technique are enjoying benefits (4–
6). If product introduction is a key business process and
is the focus of much improvement activity, the derivation of
effective performance measures should be crucial. Without
these, not only can the operation of product introduction
not be managed, but any changes to product introduction to
improve its performance cannot be properly evaluated.
1.2 The difficulties of deriving effective performance
measures for product introduction: comparisons
with manufacturing operations
Although effective measurement of the performance of
product introduction is important, it is an area of work
that is undeveloped, especially when compared to the use
of performance measures in manufacturing operations.
[The lack of widespread usage of product introduction per-
formance measures found by Bihamni (7) supports this
assertion.] In order to understand how this situation has
arisen, it is important to understand the relationship between
the product introduction process and the manufacturing
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operations process (see Fig. 1). Product introduction can be
considered as a process that converts a product specification
into all of the information (in the widest sense of the word),
to manufacture that product. The manufacturing operation
process takes that information and repeatedly uses it to cre-
ate a new product. In terms of monitoring product introduc-
tion performance, it is comparatively easy to measure the
lead-time and the resources used by the process as these
have direct parallels with measures used for manufacturing.
What is more difficult to measure, though vital if a balanced
set of performance measures is to be achieved, is the quality
of the product introduction process. Many of the attributes
of the manufacturing operations process can be measured
directly from the product itself, e.g. its dimensional
accuracy or its surface finish. Not only is there something
physical to measure at the end of the process, but that
measurement is immediately available. This situation is in
contrast to that of the product introduction process. The
quality of the information produced by it can only be fully
assessed when it has been used to manufacture a product.
This means that not only must product introduction quality
be assessed indirectly, but also that there is a time-lag
between producing the output of the process and the mea-
surement of its quality.
The ability to assess process quality is not the only differ-
ence between measuring the performance of manufacturing
operations and product introduction. Manufacturing per-
forms a virtually similar process many times over. Product
introduction involves processes that may be substantially
different from one product to another and that, by their
very nature, will only be performed once. This means that
comparisons of both lead-time, resource and quality will
be easier in manufacturing operations than in a product
introduction environment. In manufacturing operations it
will be possible to compare ‘like with like’ and also to gen-
erate statistically significant samples. In the product intro-
duction environment comparisons between separate
product introductions will always be clouded by the fact
that it is not the same product that is being introduced.
The ability to make comparisons using performance
measures is essential in producing performance measures
that promote performance improvement. It is likely to be
more difficult to define measures that provide this in a pro-
duct introduction environment.
Table 1 summarizes the differences between measuring
performance in a manufacturing operations environment
and measuring performance in the product introduction
environment. Given these difficulties, it is not surprising
that the field of performance measurement for product intro-
duction remains comparatively underexploited.
1.3 Defining the problems
This paper has so far discussed the importance of effectively
measuring the performance of product introduction and the
difficulties inherent in trying to do this, especially when
compared to the field of manufacturing operations. Against
this background it is important to establish effective and
practical mechanisms to successfully measure product intro-
duction. In order to progress to this goal, this paper
addresses a series of questions:
1. What criteria should be used to evaluate alternative
mechanisms for measuring the performance of product
introduction?
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Fig. 1 The relationship between the product and manufacturing operations processes
Table 1 The differences in performance measurement of the pro-
duct introduction and manufacturing operation process
Manufacturing Product
operations introduction
Similarity between Very similar Dissimilar
processes
Number of times process Many times Once
performed
Time-lag for measuring Weeks Years
output
Ability to measure output Directly Indirectly
quality measurable measurable
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2. Which is the most appropriate of existing mechanisms
when evaluated against these criteria?
3. Is this mechanism being practically implemented? If not,
why not?
By examining these questions, conclusions have been
drawn on the way ahead for practical and effective
mechanisms to measure the performance of product
introduction.
2 ESTABLISHINGTHE CRITERIA TO EVALUATE
MECHANISMS FOR PERFORMANCE
MEASUREMENT OF PRODUCT
INTRODUCTION
2.1 Establishing the criteria
The first stage in establishing criteria to evaluate product
introduction performance measures was to identify the char-
acteristics that made generic performance measures effec-
tive. This was achieved using existing work in this area.
The requirements for effective measurements were then
translated into evaluation criteria specific to product
introduction.
2.2 What are the characteristics of effective
performance measurements?
Neely et al. (8) produced an extensive review of literature
in the area of effective performance measurements.
They reported on the following themes for effective
measurements:
1. They should relate to strategy and business processes.
2. They should be simple and relevant.
3. They should be influenced by the user.
4. They should foster an attitude of improvement and not
just monitoring.
It can be argued that these are not the only factors that con-
tribute to effectiveness in performance measures for product
introduction. In any process, performance improvements
can be achieved in some areas to the detriment of others.
For example, lead-time can be reduced at the expense of
quality. Effective performance measurement cannot rely
on a single factor but needs to provide what Kaplan and
Norton (9) have called (at a higher level of company opera-
tions) a ‘balanced scorecard’.
Existing work indicated that effective performance mea-
sures needed to monitor today’s performance and to show
how to improve performance for tomorrow and they needed
to do this in a way that was relevant and at the right level for
the user. The measurements also needed to be balanced to
avoid any dangers of suboptimization.
2.3 Translating the requirements of effective
performance measurement to evaluation criteria
for product introduction
In order to translate these requirements for product introduc-
tion, it was first necessary to consider who will be using
product introduction measures and what they would be
using them for. Product introduction performance measures
will primarily be used by project managers responsible for a
particular product introduction and by the executive body to
whom the project managers report. The purpose of the mea-
sures of performance will be twofold:
(a) to insure that the product is introduced reliably (i.e. on
time, to specification and to budget);
(b) to promote improvement of the product introduction
process.
The operation of the type of performance measurements
outlined above lies at a comparatively high level within
the organization. It is a fairly straightforward activity to
relate these to both a product strategy (as the introduction
of a product should directly result from a product strategy)
and to a business process (as product introduction itself is a
business process). To be relevant, performance measures
will need to be set at a whole process level, e.g.
overall lead-time and overall resource expenditure. This,
of course, does not preclude the project manager breaking
these down further as part of his or her project management
activity.
‘Balance’ in terms of product introduction arguably
means simultaneously monitoring three categories:
(a) lead-time of product introduction,
(b) resources consumed by product introduction,
(c) quality of product introduction output.
The first two categories are comparatively self-explanatory,
the third category may require some expansion. This imme-
diately raises the issue of the ability to directly measure the
quality of product introduction that was discussed in the first
section of this paper.
In order to foster the improvement of the product intro-
duction process, the performance of different product intro-
ductions will need to be compared with each other.
Performance measures of product introduction will there-
fore need to be expressed in a way that allows cross-product
comparison.
In summary, the criteria used to evaluate alternative
mechanisms for measuring the performance of product
introduction are given below:
1. The level of the performance measurement—mechan-
isms should give results at the ‘whole process’ level.
2. The balance of performance measurement—mechan-
isms should incorporate measurements of lead-time,
resource and quality.
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3. Ease of comparison of performance measurement—
mechanisms should facilitate comparisons across differ-
ent product introductions.
3 AN EVALUATION OF EXISTING WORK ON
PERFORMANCE MEASUREMENT FOR
PRODUCT INTRODUCTION
3.1 Existing work on performance measurement for
product introduction
Existing work on performance measurement for product
introduction can be grouped into a number of sources:
(a) studies into successful product introduction,
(b) ‘time’ measures,
(c) performance measure lists,
(d) integrated performance measurement.
3.1.1 Successful product introduction studies
For many years, work has been undertaken to understand
what makes product introduction successful. Implicit within
this undertaking is the measurement of performance of
product introduction. The approach taken to measuring suc-
cessful product introduction is interesting. Many researchers
in this field determine the success of introducing a new pro-
duct by simply asking the individuals in the companies
studied if they felt that a particular product introduction
had been successful and ranked the result on a Likert scale.
Examples of this approach can be found in Hise et al. (10),
Cooper (11), Ayal and Raban (12) and Weisenfeld-Schenk
(13). While this approach may be as valid as any other in
judging overall success, what it does preclude is a more
detailed understanding of what success is. It does not pro-
vide the balance or sufficient detail on monitoring or
improving performance that effective performance
measures would require. More recently Cooper and
Kleinschmidt (14) have attempted to derive more
qualitative measures, but these were designed to operate at
a macro level and still largely depended on the use of Likert
scales.
3.1.2 ‘Time’ measures
Time-to-market is a long-established measure of product
introduction performance [see, for example, reference
(15)]. Time has been recognized as important across a range
of business processes (16, 17) and has been identified as a
parameter of prime importance for product introduction
[see, for example, references (18–22)]. Getting a product
to market before its competitors is seen as a key strategy
in that product’s successful introduction. Much of the
work that stresses time as a measure of performance for pro-
duct introduction fails to balance it with other performance
measures.
3.1.3 Performance measurement lists
Many exponents have put forward a list of performance
measures that concentrate not only on time but on many
aspects of product introduction. Gregory (23), for example,
lists the following as performance measures for product
introduction used by Hewlett-Packard:
(a) overall measures—break-even time for project;
(b) detailed measures—performance to commitment; mar-
keting system support; post-release support; engineer-
ing work-force.
Greater detail on this is provided by House and Price (24).
Similarly, a DTI guide (25) recommends the use of the fol-
lowing performance measures:
Time-to-market measures
Average concept to launch time
Time for each phase
Average overrun, per cent of projects overrunning
Average time between product redesigns
Product performance measures
Product cost
Technical performance
Quality
Return on sales
Market share
Design performance
Manufacturing cost
Manufacturability
Testability
Although these performance measurements are balanced
in that they concentrate on more than one aspect, they do
not link these together in a framework to assist in perfor-
mance improvement.
3.1.4 Integrated measurements
A major theme in work on performance measurements has
been the need to accommodate individual measurements
into a framework that provides the balance required from
an effective set of performance measures. Such approaches
have been put forward by Cross and Lynch (26), Kaplan and
Norton (9) and Dixon et al. (27). These, however, have con-
centrated at the macrolevel of business operations and have
not specifically addressed the product introduction process.
Arguably, the most comprehensive step in linking measures
of performance to an overall framework of product intro-
duction is provided by the work of Clark and Fujimoto
(28) and Wheelwright and Clark (1). They have evaluated
product introduction performance in the following
categories:
(a) total product quality—an index to evaluate ‘design
quality’ and ‘conformance quality’;
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(b) lead-time—for the overall process and for individual
stages;
(c) productivity—in engineering hours.
Focusing on the automobile industry allowed them to cre-
ate definitions and make meaningful comparisons. In order
to make comparisons their sample was divided into ‘volume
producers’ and ‘high-end specialists’. This approach has
been extended to the electronics industry (29).
3.2 An evaluation of existing work on performance
measurements for product introduction
The criteria developed for performance measures for pro-
duct introduction at the beginning of this paper stated that
the measures needed:
(a) to be balanced, especially in including the quality of the
process;
(b) to allow comparisons and hence to promote continuous
improvement;
(c) to operate at the right level.
Each of the approaches to the performance measurement of
product introduction delineated above can be considered
against these.
3.2.1 Successful product introduction studies
The approach adopted by studies of successful product
introduction operates at a whole process level and achieves
balance. However, this is achieved by having a singular
measurement of product introduction success that masks
some of the detail that may be relevant to the project man-
ager. Furthermore, this measurement transgresses a funda-
mental of process measurement in that it is a subjective
and not an objective measure. Although these studies
make a point of comparison, little attempt has been made
to ensure that valid comparisons have been made in terms
of the product to be introduced.
3.2.2 Time measures
Time measures are by their very nature unbalanced as they
focus upon only one category of performance measurement.
Although lead-time is a measurement at an appropriate level
for product introduction, the lack of balance in this approach
is likely to make it less effective and, in some cases, danger-
ous. Utterback et al. (30), Crawford (31) and von Braun (32)
highlight this possibility.
3.2.3 Performance measurement lists
Performance measurement lists do, on first glance, appear
over the range of categories required to give balance to their
approach to performance measurement. However, these
seem to be created on a somewhat ad hoc basis and no
underlying framework is used to relate them. A similar dif-
ficulty is seen in terms of the level at which they operate.
Operational-level process measurements appear to be con-
sidered with those that are appropriate at a ‘whole process’
level. In general, no attempt is made with performance lists
to show how these can be used for meaningful comparisons.
3.2.4 Integrated performance measurements
Integrated performance measures, especially the work of
Clark and Fujimoto (28), appear to offer performance mea-
sures that operate at a ‘whole-process’ level and achieve
balance in terms of the categories that they use. Alone
among the performance measurement approaches consid-
ered, they do attempt to make meaningful comparisons
between types of product introduction (e.g. their splitting
of ‘volume’ and ‘high-end specialists’).
The approach that appears to most effectively fulfil
the criteria established in the previous section is the inte-
grated measurement approach embodied by Clark and Fuji-
moto. These measurements do go some way to easing the
theoretical difficulties highlighted in the first section. How-
ever, it must be remembered that the measurement exercise
that Clark and Fujimoto undertook was a ‘one-off’ retro-
spective: although they had designed effective measures
of performance they did not create an on-going measure-
ment system.
4 WHAT PERFORMANCE MECHANISMS ARE
BEING PRACTICALLY IMPLEMENTED?
4.1 The case study methology
So far, criteria have been established for the selection of the
most appropriate mechanism for measuring the performance
of product introduction and existing mechanisms have been
examined to identify that which most closely fulfils these
criteria. The mechanism identified was the ‘integrated mea-
surement approach’ developed by Clark and Fujimoto (28).
An industrial perspective was sought to examine whether
similar mechanisms were being used in practice and the rea-
sons that lay behind the adoption (or lack of adoption) of
this sort of approach to product introduction performance
measurement.
As in all research of this type there is always a dilemma to
be faced when choosing a research approach. Often the
choice needs to be made between a wider applicability of
findings and greater and more meaningful detail. The situa-
tion is summarized usefully by Johnson and Gill’s (33)
matrix for research strategy. Given the exploratory nature
of the problem, it was decided not to pursue analytical sur-
veys, but instead to concentrate on a case study approach
with a small sample size. (Gill and Johnson quote Mintzberg
who says that small samples, especially in exploratory work,
should be encouraged rather than less valid data that may
give the impression of being more statistically significant.)
The case studies were conducted by holding semi-structured
interviews with senior engineering executives. The results
of the interviews were returned to and checked by
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interviewees. The discussions on performance measure-
ments used Clark and Fujimoto’s framework of time,
resource, quality and also asked about using these measure-
ments at an individual and aggregate level to make compar-
isons between projects. The choice of the five companies
was to a certain degree directed by those who were willing
to commit the time necessary. As wide applicability of the
result of the study had already been compromised to a
degree by the choice of the case study approach, it was
not felt that this would be inimical to the study as a whole.
Furthermore, the five companies surveyed represented a
wide spread in terms of size and product type.
4.2 Summary of the case study results
The Appendix contains details of the results of each of the
case studies. All of the case study companies produced per-
formance measurements at a ‘whole-process’ level. How-
ever, these were, without exception, broken down into
lower levels. The balance of performance measures for indi-
vidual product introductions is summarized in Table 2.
None of the companies made comparisons between the per-
formance of individual product introductions.
The following themes emerge from these case study
experiences.
4.2.1 Companies measure lead-time and expenditure
All of the companies measured lead-time and expenditure
on individual product introductions. However, these data
were often held manually and several companies expressed
concerns about its reliability, especially in terms of work
booking disciplines.
4.2.2 The lack of measurement of quality of product
introduction
The quality of the outcome of product introduction was
frequently not measured or, if it was measured, it was
not related to a particular product introduction. Measure-
ments of process quality that are made appear to be mea-
sured in terms of product cost, warranties or customer
satisfaction.
4.2.3 The lack of comparisons of measures of performance
across product introductions
The reasons given for not making these comparisons fall
into two categories:
1. It would be too resource-intensive to perform (e.g. the
difficulty of accessing manual records, the difficulty of
allocating pooled information to particular product intro-
ductions).
2. The results would be spurious. (This is either because the
data are unreliable or because it is felt impossible to
make comparisons across individual product introduc-
tions because of their varying nature.)
It is interesting to note that the latter explanation was only
provided by two of the companies. The remaining three
actually used the case study investigation to trigger one-
off comparison exercises. This difference does not appear
to be supported by the type of product or operating environ-
ment of the company and suggests a more implicit cultural
factor at play.
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Table 2 Individual product introduction performance measures in the case study companies
Time Cost Quality
Company A
(SME producing
large capitial
equipment)
Company B
(SME producing
materials handling
devices)
Company C
(SME producing
train brakes)
Company D
(SME producing
materials testing
equipment)
Company E
(large automotive
company)
Automated project planning
Manual recording against
project plan
Manual recording against
project plan
Lead-time by automated
project planning
Lead-time by automated
project planning
Automated work booking of
hours
Automated recording of materials
and man-hours
Manual recording of man-hours
and other expenditure
Automated work booking system
Some cost measured by work
booking system but not all
allocated to project and capi-
tal spending
Not measured
Warranty returns measured but not against
individual products
Not measured
Measured in terms of reaching a ‘target cost’;
‘voice-of-the-customer’ campaigns
undertaken but not fed back to individual
projects
Measured in terms of a target cost; other
customer satisfaction measures not fed back
directly to projects
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4.3 Analysis of the case study results
The experience of the case study companies shows that none
of them are using the type of mechanism to measure product
introduction performance that has been developed by Clark
and Fujimoto (28), which has been judged to be the most
effective out of those considered by this paper. Although
time and resource were measured by all of the case study
companies, balanced measures were not used as quality
was measured suboptimally, if at all. Furthermore, compar-
isons did not take place between the performance of indivi-
dual product introductions.
The reason given for not adopting this sort of perfor-
mance measurement was that it was too time consuming
as current measurement systems could not provide the infor-
mation required. Two of the case study companies felt that
any comparison between product introductions would
always be spurious as no two introductions will ever be
the same.
Drawing wider conclusions from case studies should
always be undertaken with extreme caution. However, the
unanimity of findings across a wide range of backgrounds
suggests that the case studies may provide evidence of wider
trends. The case studies appear to suggest that the industrial
experience of product introduction measures is as monitor-
ing tools to get a particular project completed on time and to
budget. The role of performance monitors to measure qual-
ity of product introduction or to improve performance
appears to be neglected.
5 DEVELOPING EFFECTIVE PERFORMANCE
MEASUREMENTS FOR PRODUCT
INTRODUCTION
5.1 Summary of findings
The following questions have been addressed in this paper:
1. What criteria should be used to evaluate alternative
mechanisms for measuring the performance of product
introduction?
2. Which is the most appropriate of existing mechanisms
when evaluated against these criteria?
3. Is this mechanism being practically implemented? If not,
why not?
General criteria have been taken for the development of
effective performance measures and these have been tail-
ored for product introduction. This resulted in the develop-
ment of the following evaluation criteria for mechanisms for
measuring the performance of product introduction:
1. Mechanisms should be aimed at a ‘whole-process’ level.
2. Mechanisms should be balanced in terms of resource,
lead-time and quality.
3. Mechanisms should facilitate performance comparisons
across projects.
Reviewing existing mechanisms of performance measure-
ment highlighted the fact that the ‘integrated measurement
approach’ developed by Clark and Fujimoto (28) most
closely matched these criteria. However, a review of indus-
trial practice showed that for the companies surveyed a per-
formance measurement mechanism that used Clark and
Fujimoto’s principles was not adopted. Although the survey
was small in size, the unanimity of findings suggest that this
experience may be widespread. The survey showed that,
while resource and lead-times were successfully recorded,
quality was not measured and no comparison of perfor-
mance across projects took place.
5.2 Implications for the development of practical and
effective performance measurement mechanisms
for product introduction
The case study experience suggests that in order to create
effective and practical performance measurement mechan-
isms the following problems need to be addressed:
(a) the lack of an effective quality measurement mechan-
ism;
(b) difficulties in making comparisons across projects
owing to ‘system’ problems (e.g. lack of computer auto-
mation, data inaccuracies) or comparisons perceived as
lacking meaning.
5.2.1 The lack of an effective quality measurement
The quality of a process is perceived as the extent to which
the output of that process matches customer expectations.
When quality of product introduction is considered at a gen-
eric level, this concept may be difficult to envisage. How-
ever, it is possible to convert this to meaningful specific
measures. Clark and Fujimoto (28) created a quality index
to measure the quality of product introduction of the various
automobile projects that they studied. This consisted of sev-
eral factors including warranty returns in the first 90 days,
consumer press reports, an expert panel assessment and a
measure of long-term market share. A quality index contain-
ing similar elements could be constructed in different indus-
trial environments. To be used on an on-going basis,
however, it would need to be formalized and incorporated
into the management information system.
It may be true that it will always be difficult to feedback
quality measures to product introduction because of the time
lag involved, but it may be possible to derive effective
interim measures. For example, the cost of the final
product could be estimated at the design stage. [Since Corbett
(2) argues that 80 per cent of the cost is determined by that
stage, this estimate is likely to be comparatively accurate.]
5.2.2 Difficulties in making comparisons across projects
Difficulties in making comparisons were ascribed to two
factors:
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(a) system difficulties (i.e. lack of computer automation of
data, data inaccuracies);
(b) meaningless comparisons (i.e. the perception that mak-
ing comparisons across projects was like comparing
‘apples with pears’).
On the whole, system difficulties would not be difficult to
solve given an explicit decision to alter the existing manage-
ment information systems to provide appropriate informa-
tion. Steps must be taken to formalize and publicize these
changes. Gregory (23) criticizes balanced performance
measures operating at the macro level within a company
for being one-off mechanisms and not a management
process.
Making comparisons between different product introduc-
tions may perhaps be a more difficult problem to solve.
Some of the case study companies put forward the argument
that the difficulties in attempting this were insuperable.
Clark and Fujimoto (28) again put forward a way, in the
automobile industry, of making these comparisons. They
constructed a rating which comprised an assessment of,
among other factors,
(a) the unique parts ratio,
(b) the number of pioneering components and
(c) the number of in-house engineering components,
and used this to adjust the raw performance figures for each
project. A similar exercise could be carried out for other
specific industrial sectors. However, there will always be
an element of subjectivity in adjusting raw performance
scores.
Comparing raw performance scores across projects
without any adjustment can also be an interesting
exercise. If two product introductions of what are
perceived as similar products give vastly different perfor-
mance measures then further investigation may be worth-
while.
Creating practical and effective performance measures
for product introduction will require some resources. Gen-
eric categories will need to be converted to specific industry
sector performance measurements and formally incorpo-
rated into the existing management information systems.
This is a vital exercise if product introduction performance
is to be judged on explicit criteria and not management
intuition.
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APPENDIX
Details of the company case studies
Company A
Company A employed approximately 300 people. It was a
manufacturer of large capital equipment for the mining
and construction industries. It has five major product lines.
These varied from requiring purely parametric design to
highly individual and substantial ‘one-off’ projects. The
company’s expertise lies in mechanical design: controls
were completely ‘bought out’. The company had recently
restructured its organization to become more project
focused. However, this did not extend to the use of multidis-
ciplinary teams for product introduction.
The primary measurements used in assessing the perfor-
mance of individual product introductions were time and
cost. Quality of the product or process was not assessed.
The time taken to complete the projects was monitored
using automated project planning packages. This task
was complicated as the engineering section and the manu-
facturing section used different packages. A manual inter-
face was required between the two. The performance to
plan was monitored by the project manager. Cost perfor-
mance was measured by an automated work-booking sys-
tem where employees in both the engineering and
manufacturing sections booked their time against a particu-
lar product introduction. These figures were then used to
create utilization information for the engineering section.
Cost performance was measured separately to time perfor-
mance at different monthly meetings.
No comparisons between individual project performances
were made and no aggregate performance figures (such as
the utilization figures generated by the automated work-
booking system) were used in planning. This was left to
an individual manager’s estimation. Because time and cost
information was automated, comparisons could have been
possible but the company did not perform this and gave
the following reasons for not doing so.
The sample was ‘statistically too small’. The company
argued that as it performed few new product introductions
in a year (less than 20 across all product lines), there were
too few occurrences for any meaningful trend to emerge.
Data inaccuracies. The company did not have confidence
in its automated work-booking system. It was felt that book-
ing to the wrong project was taking place and that this in-
validated the cost information provided by the work-booking
system in some cases.
Inability to make comparisons across projects. The com-
pany argued that no two design projects were ever the
same and that therefore making any comparisons between
them would be very difficult.
It is interesting to note that the raison d’eˆtre for changes
in the organization for product introduction was not to
improve aggregate levels of performance in terms of time
or cost. The reasoning behind these changes had been to
‘change philosophy’, ‘improve coordination’ and ‘facilitate
downsizing’.
Company B
Company B has approximately 200 employees. It manufac-
tures large material handling devices. It manufactures only
one product line and these are specifically designed for
the individual. Company B has also made recent significant
changes to its product introduction organization. It has cre-
ated engineering teams headed by a project manager that
focus solely upon the design of individual projects. Manu-
facturing, purchasing, electrical engineering and other disci-
plines involved in product introduction do not form part of
the team.
Performance measures for individual projects were used
in Company B that related to lead-time, cost and quality.
Lead-time was measured against a project plan. Cost was
evaluated in terms of hours and materials as every new pro-
duct manufactured was in effect a product introduction.
Some estimation of quality was measured by recording war-
ranty costs, but until very recently this had not been allo-
cated to a specific project. Traditionally, performance
measurements had been generated manually. All of this
information was then held in a physical ‘project file’. Two
moves to change this mechanism had been recently initiated.
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The introduction of visible performance measure-
ments. The company had recently introduced a ‘team’
method of working throughout the organization. Each
team inhabited what was known as a ‘green area’. In each
‘green area’, simple, visible performance measures of the
teams’ activity were required for display. In ‘new’ product
introduction ‘green areas’, these consisted of Gantt charts
of time-scales and ‘actual’ versus ‘budget cost’ diagrams.
The introduction of a combined project planning and
accounting system. The company introduced a new pack-
age that not only replaces the former accounts packages but
also incorporated work-booking and project planning.
All of the performance measures were monitored infor-
mally by the general manager. No attempt was made to gen-
erate aggregate measures of performance or to make
comparisons between individual project performance mea-
sures. Company B gave the following reasons for not mak-
ing performance comparisons:
1. Historic cost information was inaccurate. The cost infor-
mation held on the old accounting system was judged to
be inaccurate as it had suffered from a number of work-
booking errors.
2. Historic lead-time information was difficult to access.
Historic lead-time information was held in manual pro-
ject files. These were large documents with no standard
format and therefore retrieving any information from
them was time consuming and difficult.
3. Dissimilarity of projects. The company maintained that
individual projects, despite being for the same product
in broadly similar applications, were sufficiently dissim-
ilar to make comparisons not worthwhile.
Company C
Company C has approximately 200 employees. It manufac-
tures railway equipment. Products are designed for a speci-
fic customer but thereafter have repeat orders either from the
same or other customers. The company has again recently
restructured its product introduction system. It has divided
the types of new products that it introduces according to
the degree of innovation that they involve. It has introduced
different structure and processes to deal with the different
types of product introduction.
The performance measures used for individual projects
are lead-time and cost. Lead-time is measured against initial
project plans. Cost is calculated on work-hours and external
development expenditure basis. Quality of product intro-
duction was not measured in any way. No automation was
in place for measures of product introduction performance.
The company accounts package could only recognize
on-going production. (This, in effect, meant that Company
C had no automated means of knowing whether a project
was on budget or not.) The company stipulated in its proce-
dures that manual measure of performance information on
cost and time should be held in a project file. These should
be held in a specific geographical location, with a given for-
mat and updated according to specific procedures.
The company made no comparisons between product
introduction performance for different projects and no
aggregate measures of performance. Company C thought
that this may be a worthwhile exercise but, without automa-
tion, thought that this would be too time consuming. Com-
pany C undertook a one-off investigation to attempt to
compare cost and lead-time information across a sample
of recent products. In each case the manual performance
information was not found in its prescribed location and
any information that was available was not formatted in a
uniform fashion. Company C thought that its sample was
probably representative of most performance measure infor-
mation.
Company D
Company D has approximately 400 employees. It manufac-
tures materials testing equipment and operates mainly in a
‘design-to-forecast’ environment. It has a small customiza-
tion operation. The company has recently introduced multi-
disciplinary, concurrent engineering teams to perform its
product introduction. These teams, however, are not full-
time or co-located.
Performance measures used by Company D are lead-time
(obtained from an automated project planning system),
engineering hours (obtained from an automated work-book-
ing system) and quality in terms of meeting a target product
cost. ‘Voice-of-the customer’ campaigns and field reports
provide other quality information but no system directly
links these back to a particular product introduction. The
existing planning and work-booking systems are about to
be replaced by integrated planning systems.
Company D performed no comparisons on performance
between product introductions and did not produce any
aggregate measures of performance. However, comparison
exercises were considered possible and worth while by the
company.
Company E
Company E was much larger than any of the other compa-
nies surveyed in this exercise. It employs approximately
40 000 employees and operates in the automotive industry.
It works on an entirely ‘design-for-forecast’ basis. Company
E introduced full-time co-located project teams that were
entirely responsible for the introduction of new products.
However, more recently, it has felt the need to assert
some degree of ‘function’ once again within its organiza-
tional structure.
The measures used in Company E for assessing product
introduction performance are lead-time and cost. Product
introductions for Company E represent vast projects requir-
ing resources of the order of £200 million. It is unsurprising
in these circumstances that expenditure is monitored very
closely. Company E has a series of large corporate auto-
mated systems to perform these functions. However,
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Company E still finds it difficult to assemble a total project
figure. For example, manufacturing engineering expendi-
ture is accounted for under operation and is not allocated
to a particular product introduction. A similar situation
exists with a capital spend for developmental purposes.
Total progress for individual product introductions is pulled
together on a monthly basis at headquarters but this is partly
a paper exercise. Quality of product introduction is mea-
sured through examination of warranty returns and customer
satisfaction exercises. However, this is not directly related
to a particular project.
Company E carries out very limited comparisons between
product introduction. Any comparisons that do take place
occur at the ‘macro’ level that make tracing the reasons
for these differences and attempting to remedy them very
difficult. One-off exercises at a more ‘micro’ level have
been undertaken but these prove to be time consuming in
gathering the relevant information together.
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